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1.0 INTRODUCTION
Currency options are financial instruments that give its holder a right but not an obligation to buy or sell a currency sometime in the future.  Options are traded on over the counter (OTC) as well as on organized markets. The retail market consists of individual clients as well as enterprises who buy options from   banks to cover against exchange risk. These clients are generally financial institutions and   portfolio   managers, apart from   big enterprises.  The wholesale market comprises of commercial banks and investments banks. The operations on the OTC option market are carried out by telephone or by electronic dealing systems and may take place round the clock.
It is not just financial sector, but also the corporate and household sectors that are exposed to interest rate risk. Banks insurance companies’ primary dealers and provident funds bear significant interest rate risk on account of the mismatch in the tenure of their assets and liabilities.
These entities therefore need   a credible   institutional hedging mechanism.  Interest rate   risk is becoming increasingly important for the household sector as well, since the interest rate exposure of several household are rising on account of increase is their savings and investments as well loans. Moreover, interest rate products are the primary instruments available to hedge inflation risk, which is typically the signal most important that the financial system provides different agents of the economy a greater access to interest rate risk management tools such as exchange traded interest rate derivatives.
Futures are derivative financial contracts obligating the buyer to purchase an asset or the seller to sell an asset at a predetermined future date and set price.
A futures contract allows an investor to speculate on the price of a financial instrument or commodity.
Futures are used to hedge the price movement of an underlying asset to help prevent losses from unfavorable price changes.
When you engage in hedging, you take a position opposite to the one you hold with the underlying asset; if you lose money on the underlying asset, the money you make on the futures contract can mitigate that loss.
Futures contracts trade on a futures exchange and a contract's price settles after the end of every trading session.

2.0 OBJECTIVES

At the end of this topic, you should be able to-
Explain the economic importance of futures markets.
Describe the characteristics of futures markets.
Elaborate key terms used in the futures markets-price discovery, risk reduction-.
Explore the concept of hedging with interest rate futures.
Evaluate the options market structure.
Discuss option pricing and valuation.

3.0 FUTURES MARKET 
3.1 Introduction
Futures contract is a type of derivative instrument, or financial contract, in which two parties agree to transact a set of financial instruments or physical commodities for future delivery at a price. If you buy a futures contract, you are basically agreeing to buy something that a seller has not yet produced for a set price. But participating in the futures market does not necessarily mean that you will be responsible for receiving or delivering large inventories of physical commodities - remember, buyers and sellers in the futures market primarily enter futures contracts to hedge risk or speculate rather than to exchange physical goods (which is the primary activity of the cash /spot market. That is why not only producers and consumers but also speculators use futures as financial instruments. 
3.2 A BRIEF HISTORY OF FUTURES 
Before the North American futures market originated some 150 years ago, farmers would grow their crops and then bring them to market in the hope of selling their inventory. But without any indication of demand, supply often exceeded what was needed and un-purchased crops were left to rot in the streets! Conversely, when a given commodity - wheat, for instance - was out of season, the goods made from it became very expensive because the crop was no longer available.
In the mid-nineteenth century, central grain markets were established, and a central marketplace was created for farmers to bring their commodities and sell them either for immediate delivery (spot trading) or for forward delivery. The latter contracts - forward contracts - were the forerunners to today's futures contracts. In fact, this concept saved many, a farmer the loss of crops and profits and helped stabilize supply and prices in the off-season. 
Today's futures market is a global marketplace for not only agricultural goods, but also for currencies and financial instruments such as Treasury bonds and securities (securities futures). 
It's a diverse meeting place of farmers, exporters, importers, manufacturers, and speculators. Thanks to modern technology, commodities prices are seen throughout the world, so an 
HOW FUTURES MARKETS WORK
The futures market is a centralized marketplace for buyers and sellers from around the world who meet and enter futures contracts. Pricing can be based on an open cry system, or bids and offers can be matched electronically. The futures contract will state the price that will be paid and the date of delivery. A large number of futures contracts end without the actual physical delivery of the commodity. 

3.3 TYPES OF FUTURES CONTRACTS 
There are mainly two types of futures contracts, namely currency futures and interest rate 
futures. 
What Is a Futures Contract? 
Let's say, for example, that you decide to subscribe to cable TV (e.g. Multi-choice Tanzania). As the buyer, you enter into an agreement with the cable company to receive a specific number of cable channels at a certain price every month for the next year. This contract made with the cable company is similar to a futures contract, in that you have agreed to receive a product at a future date, with the price and terms for delivery already set. You have secured your price for now and the next year - even if the price of cable rises during that time. By entering this agreement with the cable company, you have reduced your risk of higher prices.  
That's how the futures market works. 
Except instead of a cable TV provider, a producer of wheat may be trying to secure a selling price for next season's crop, while a bread maker may be trying to secure a buying price to determine how much bread can be made and at what profit. So the farmer and the bread maker may enter into a futures contract requiring the delivery of 5,000 sacks of grain to the buyer in June at a price of Tshs 10,000 per sack. By entering into this futures contract, the farmer and the bread maker secure a price that both parties believe will be a fair price in June. It is this contract - and not the grain per se - that can then be bought and sold in the futures market. 
 So, a futures contract is an agreement between two parties: a short position - the party who 
agrees to deliver a commodity - and a long position - the party who agrees to receive a  commodity. In the above scenario, the farmer would be the holder of the short position (agreeing to sell) while the bread maker would be the holder of the long (agreeing to buy). 
In every futures contract, everything is specified: the quantity and quality of the commodity, the specific price per unit, and the date and method of delivery. The “price” of a futures contract is represented by the agreed-upon price of the underlying commodity or financial instrument that will be delivered in the future. For example, in the above scenario, the price of the contract is 5,000 sacks of grain at a price of Tshs 10,000 per sack. 
Profit And Loss - Cash Settlement 
The profits and losses of a futures contract depend on the daily movements of the market for that contract and are calculated daily. For example, say the futures contracts for wheat increases to Tshs 15,000 per sack the day after the above farmer and bread maker enter their futures contract of Tshs 10,000 per sack. The farmer, as the holder of the short position, has lost Tshs 5, 000 per sack because the selling price just increased from the future price at which he is obliged to sell his wheat. The bread maker, as the long position, has profited by Tshs 5,000 per sack because the price he is obliged to pay is less than what the rest of the market is obliged to pay in the future for wheat. 
 On the day the change occurs, the farmer's account is debited Tshs 25,000,000 (Tshs 5,000 per sack X 5,000 sacks) and the bread maker's account is credited by Tshs 25,000 (Tshs 5,000 per 
sack X 5,000 sacks).
 As the market moves every day, these kinds of adjustments are made accordingly. Unlike the stock market, futures positions are settled on a daily basis, which means that gains and losses from a day's trading are deducted or credited to a person's account each day. In the stock market, the capital gains or losses from movements in price aren't realized until the investor decides to sell the stock or cover his or her short position. 
3.4 Economic Importance of the Futures Market 
Because the futures market is both highly active and central to the global marketplace, it's a 
good source for vital market information and sentiment indicators. 
Price Discovery - Due to its highly competitive nature, the futures market has become an important economic tool to determine prices based on today's and tomorrow's estimated amount of supply and demand. Futures market prices depend on a continuous flow of information from around the world and thus require a high amount of transparency. Factors such as weather, war, debt default, refugee displacement, land reclamation and deforestation can all have a major effect on supply and demand and, as a result, the present and future price of a commodity. This kind of information and the way people absorb it constantly changes the price of a commodity. 
This process is known as price discovery. 
Risk Reduction - Futures markets are also a place for people to reduce risk when making purchases. Risks are reduced because the price is pre-set, therefore letting participants know how much they will need to buy or sell. This helps reduce the ultimate cost to the retail buyer because with less risk there is less of a chance that manufacturers will jack up prices to make up for profit losses in the cash market. 

3.5 CHARACTERISTICS OF FUTURES MARKETS
In the futures market, margin has a definition distinct from its definition in the stock market, where margin is the use of borrowed money to purchase securities. In the futures market, margin refers to the initial deposit of "good faith" made into an account to enter into a futures contract. This margin is referred to as good faith because it is this money that is used to debit any day-to-day losses.
When you open a futures contract, the futures exchange will state a minimum amount of money that you must deposit into your account. This original deposit of money is called the initial margin. When your contract is liquidated, you will be refunded the initial margin plus or minus any gains or losses that occur over the span of the futures contract. In other words, the amount in your margin account changes daily as the market fluctuates in relation to your futures contract. 
The minimum-level margin is determined by the futures exchange and is usually 5% to 10% of the futures contract. These predetermined initial margin amounts are continuously under review: at times of high market volatility, initial margin requirements can be raised. 
The initial margin is the minimum amount required to enter into a new futures contract, but the maintenance margin is the lowest amount an account can reach before needing to be replenished. For example, if your margin account drops to a certain level because of a series of daily losses, brokers are required to make a margin call and request that you make an additional deposit into your account to bring the margin back up to the initial amount. 
Let's say that you had to deposit an initial margin of $1,000 on a contract and the maintenance margin level is $500. A series of losses dropped the value of your account to $400. This would then prompt the broker to make a margin call to you, requesting a deposit of at least an additional $600 to bring the account back up to the initial margin level of $1,000. 
Summarized characteristics of futures 
· Futures contracts are standardized contracts that trade on organized futures markets. Each futures contract in particular items have identical specification, for example, every sterling futures contract has the same specification. 
· Profits and losses of futures contracts are paid over every day at the end of trading, a practice called marking to market. 
· They are exchange –traded. They can only be bought and sold through a futures exchange.
· Futures contracts are traded for settlement at predetermined times in the year. These are usually dates in March, June, September, and December each year. This means for example, that sterling futures contracts are traded on the CME (Chicago Mercantile Exchange) exchange in Chicago for settlement in these months. This means that you can buy or sell March sterling futures or December sterling futures etc. 
· Most of the futures contracts do not run to their final settlement date. However, those contracts that do run to final settlement are settled in either of two ways, depending on o the type of contract. 
These two methods of settlement are cash settlement or physical delivery. With cash settlement, there is payment in cash from one party to the other. With physical delivery, the seller delivers the underlying item to the buyer. For example, short-term interest rate futures and stock index futures are settled by a cash payment, whereas bond futures are settled by the delivery of a quantity of bonds by the seller to the buyer. Currency futures are cash-settled.
Going Long When an investor goes long - that is, enters a contract by agreeing to buy and receive delivery of the underlying asset at a set price - it means that he or she is trying to profit from an anticipated future price increase. For example, let's say that, with an initial margin of $2,000 in June, Joe the speculator buys one September contract of gold at $350 per ounce, for a total of 1,000 ounces or $350,000. By buying in June, Joe is going long, with the expectation that the price of gold will rise by the time the contract expires in September. By August, the price of gold increases by $2 to $352 per ounce and Joe decides to sell the contract in order to realize a profit. The 1,000-ounce contract would now be worth $352,000 and the profit would be $2,000. Given the very high leverage (remember the initial margin was $2,000), by going long, Joe made a 100% profit! Of course, the opposite would be true if the price of gold per ounce had fallen by $2. The speculator would have realized a 100% loss. It's also important to remember that throughout the time that Joe held the contract; the margin may have dropped below the maintenance margin level. He would, therefore, have had to respond to several margin calls, resulting in an even bigger loss or smaller profit. 
Going Short A speculator who goes short - that is, enters into a futures contract by agreeing to sell and deliver the underlying at a set price - is looking to make a profit from declining price levels. By selling high now, the contract can be repurchased in the future at a lower price, thus generating a profit for the speculator. Let's say that Sara did some research and concluded that the price of oil was going to decline over the next six months. She could sell a contract today, in November, at the current higher price, and buy it back within the next six months after the price has declined. This strategy is called going short and is used when speculators take advantage of a declining market. Suppose that, with an initial margin deposit of $3,000, Sara sold one May crude oil contract (one contract is equivalent to 1,000 barrels) at $25 per barrel, for a total value of $25,000. By March, the price of oil had reached $20 per barrel and Sara felt it was time to cash in on her profits. As such, she bought back the contract, which was valued at $20,000. By going short, Sara made a profit of $5,000! But again, if Sara's research had not been thorough, and she had made a different decision, her strategy could have ended in a big loss.

3.6 HOW TO TRADE IN FUTURES MARKET
Unlike traditional equity traders, futures traders are advised to only use funds that have been earmarked as pure "risk capital"- the risks really are that high. Once you've made the initial decision to enter the market, the next question should be “How?” There are different approaches to consider: 
Ticks
A tick is the minimum price movement for a futures contract. For example, the minimum price movement for a CME-traded sterling futures contract is $0.0001. The minimum price movement for a contract is called a tick. If the price of a sterling futures contract changes from, say $1.4105 to $1.4120, the price has risen $0.00015 or 15 ticks. The significance of a tick for futures trading is that every one-tick movement in price has the same money value. 
Take for example the sterling/US dollar futures contract traded on the Chicago Mercantile exchange. Each contract is for a standard amount of £ 62,500. The contracts are priced at the exchange rate, in US dollar, and the tick size is $0.0001. This means that every movement in the price of the contract by one tick is worth $6.25, which is £62,500 at $0.001 per pound.
Ticks are used to calculate the value of a change in price to someone with a long or a short position in futures.  If a trader has a long position, a rise in the price of the futures represents a profit, and a fall in price represents a loss. If a trader has a long position, a rise in the value of the futures represents a loss, and a fall in price represents a profit.
More illustrations on Futures 
1. A company buys five September sterling futures on the CME at a price of $ 1.4235 (this means that a company has purchased futures for 5 x sterling 62,500 = pound 312,500, and so has a forward contract to buy sterling 312,500 at a rate of $1.4235) 
It subsequently sells five September contracts at a price of $1.4300 (so it is selling pound 312,500 at $1.4300).
The futures position is closed at a profit: 
Buy at 1.4235 
Sell at 1.4300
Gain per contract 0.0075
The total gain is 75 ticks per contract at $6.25 per tick x 5 contracts = $2,343.75 
2. On Tuesday morning, an investor takes a long position in a Swiss franc futures contract that matures on Thursday afternoon. The agreed-upon price is $0.75 for SFr 125,000. At the close of trading on Tuesday the futures price has risen to $ 0.755. 

 Required 
Record the daily settlement. 
Solution
Due to daily settlement, three things occur-
1) The investor receives her cash profit of $ 625 (i.e., 125,000 x 0.005). Where 0.005= 0.755-0.75 
2) The existing futures contract with a price of $0.75 is cancelled 
3) The investor receives a new futures contract with the prevailing price of $0.755 
Thus, the value of the futures contract is set to zero at the end of each trading day.

3.7 HEDGING EXCHANGE RATE RISK WITH CURRENCY FUTURES CONTRACTS 
Currency risk can be hedged by buying or selling futures contracts.
(a) Hedging a future receipt of foreign currency (hedging foreign receivable in futures market) 
When a company is expecting to receive foreign currency at a future date, the exposure is to the risk that the currency will fall in value spot between now and the date the currency is received. 
A hedge is therefore created by selling the currency forward, just as for hedging with forward exchange contracts. 
A difference between hedging with forward contracts is that a forward contract is a transaction for the exchange of one currency for another, and the contract is settled by a physical exchange of currency. 
With currency futures, when the foreign currency is eventually received, it will be sold spot, at whatever the spot rate happens to be.
 When the currency is received, the futures position will be closed, and there will be a profit or loss on the position.
If a futures hedge has been properly constructed, if the spot rate moves adversely up to the time the currency is received, the loss from the adverse movement in the spot price will be offset by as profit on the futures trading. 
On the other hand, if the spot rate moves favorably up to the time the currency is received, the profit from the favorable movement in the spot price will be offset by a loss on the future trading. 
Futures contracts rarely give a perfect hedge, because the amount of foreign currency involved is rarely the equivalent of an exact number of futures contracts.
(b) Hedging for a future payment in foreign currency 
A company might have exposure to a future payment in a foreign currency. It can hedge the 
exposure by arranging to buy the currency forward using futures. When the payment is made, the currency to make the payment should be purchased spot. The futures position should be closed. If there is a gain on the futures position, this might be used to make some of the payment (if it is in the same currency as the payment).
Note: 
Profit = number of contracts x number of ticks by which the price has changed x tick value 
Tick value = contract size x tick size 
Number of ticks = change in futures price/ tick size 
A Case Example: 
A UK company purchased goods for euro 870,000 in December, which it must pay for in may. It wishes to hedge its exposure with currency futures. The spot rate when the goods were purchased is euro 1= pound 0.7161. The price of sterling/euro June futures at the same time is euro1=pound0.7180. Sterling/euro futures are for euro100, 000, they are priced in pound per euro 1, the tick size is pound 0.0001 and the value of a tick is pound 10. 
Required 
(a) How might the company use currency futures to establish a hedge for the currency 
exposure? 
(b) Having established the hedge, suppose the spot rate when the goods are paid for is pound 0.7215- 0.7220, and the price of the June futures is pound 0.7213. How would the position be unwound and what would be the effective exchange rate for the payment in euros? 
Solution 
The company has an exposure to a payment in euros in May. It will buy euros in May to make this payment, and the purpose of currency futures should therefore be to buy euros forward to try to fix an exchange rate. To get a perfect hedge, the company should therefore buy 870,000/100,000 = 8.7 euros contracts. 
Since we cannot buy a fraction of futures, the choice is between buying 8 or buying 9 June futures at pound 0.7180. Either hedge would be imperfect.In May when the payment of €870,000 is made, the futures position should be closed by selling 8 or 9 futures at euro 0.7213. 
Selling price per contract 0.7213 
Buying price per contract 0.7180
Profit per contract 0.0033
· If 8 contracts are used in the hedge, the total profit from closing the position would be 8 x 33x10 = £2,640.
· If 9 contracts are used in the hedge, the total profit from closing the position would be 9 x 33 x 10= £2,970. 
· The euros for making the payment should be purchased at the spot rate of £ 0.7220, at a cost of £628,140.
 Hedge with 8 futures Hedge with 9 futures 
Cost of buying euros spot 628,140 628,140 
Gain on futures position 2,640 2,970 
Net cost 625,500 625,170 
Effective exchange rate(625000/€870,000) 0.7190 0.7186.

4.0 OPTIONS MARKETS 

4.1 INTRODUCTION AND DEFINITION
Whatever advantages the forward or futures contract might hold for their purchaser, they have a common disadvantage. While they protect the holder against the risk of adverse movements in exchange rates, they eliminate the possibility of gaining a windfall profit from favorable movements. This was apparently one of the considerations that led some commercial banks to offer currency options to their customers. 
In principle, an option is a financial instrument that gives the holder the right-but not the obligation-to sell (put) or buy (call) another financial instrument at a set price and expiration date. The seller of the put option or call option must fulfill the contract if the buyer so desires it. Because the option not to buy or sell has value, the buyer must pay the seller of the option some premium for this privilege. As applied to foreign currencies, call options give the customer the right to purchase, and put options give the right to sell the contracted currencies at the expiration date. An American option can be exercised at any time up to the expiration date; a European option can only be exercised at maturity. 
An option that would be profitable to exercise at the current exchange rate is said to be in-the money. Conversely, an out-of-the money option is one that would not be profitable to exercise at the current exchange rate. The price at which the option is exercised is called exercise price or strike price. 
· An option whose exercise price is the same as the spot exchange rate is termed as at-the-money. 
· If the exercise price for an option is more favorable for the option holder than the current 
market price of the underlying item, the option is said to be in-the-money.
· If the exercise price for option is less favorable for the option holder than the current market 
price of the underlying item, the option is said to be out-of-the-money.
· If the exercise price for an option is equal as the current market price of the underlying item, the option is said to be at-the-money.
· The option holder is not obliged to exercise the option and will never do so if the option is out of-the-money. 
An example to show how currency options might be used, consider a U.S importer that has a DM62, 500 
payments to make a German exporter in 60 days. The importer could purchase a European call option to have the DM delivered to it at a specified exchange rate (the strike price) on the due date. Suppose the option premium is $0.02 per DM, and the exercise price is $0.64. The importer has paid $1,250 for the right to buy DM62, 500 at a price of $0.64 per DM at the end of 60 days. If at the time importer’s payment fall due, the value of the DM has risen to say, $0.70, the option would be in-the-money. In this case, the importer exercises its call option, and purchases DM for $0.64.
The importer would earn profit of $3,750 (62,500 x 0.06), which would more than cover the $1,250 cost of the option. If the rate has declined below the contracted rate, say, $0.60, the option would be out-of-the-money. Consequently, the importer would let the option expire and purchase the DM in the spot market. Despite losing the $1,250 option premium, the importer would still be $1,250 better off than if it had locked in a rate of $0.64 with a forward or futures contract. 
In contrast, a put option at the same terms (exercise of $0.64 and put premium of $0.02 per DM) would be in-the-money at a spot price of $0.60 and out-of-the-money at $0.70. if the spot price falls to, say, $0.58, the holder of put option will deliver DM62,500 worth $36,250 (0.58 x 62,500) and receive $40,000 (0.64 x 62,500). The option holder’s profit, net of the $1,250 option premium, is $2,500. As the spot price falls further, the value of the put option rises. At the extreme, if the spot rate falls to 0, the buyer’s profit on the contract will reach $38,750 (0.64 x 62,500)-1,250). Below a spot rate of $0.62, the gain on the put option will more than cover the $1,250 option premium. Between $0.62-the break-even price for the put option-and $0.64, the holder would exercise the option, but the gain will be less than the option premium. At spot prices above $0.64, the holder would not exercise the option and so would lose the $1,250 premium. Both the put and the call options will be at at-the-money if the spot rate in 60 days is $0.64, and the call or put option buyer will lose the $1,250 option premium. 
Typical users of currency options might be financial firms holding large investments overseas where sizable unrealized gains had occurred because of exchange rate changes and where these gains were thought likely to be partially or fully reversed. 

4.2 OPTION PRICING AND VALUATION 
The value of an option is comprised of two components: intrinsic value and time value. The intrinsic value of the option is the amount by which the option is in the-money, or S-E, where S is the current spot price and E the exercise price. 
The intrinsic value equals the immediate exercise value of the option. Thus, the further in-the-money an option is, the more valuable it is. An out-of-the-money option has no intrinsic value. For example, the intrinsic value of a call option on the Swiss francs with an exercise price of $0.74 and spot rate of $0.77 would be $0.03 per franc. The intrinsic value of the option for spot rates less than the exercise price is zero. Any excess of the option value over its intrinsic value is called the time value of the contract. An option will generally sell for at least its intrinsic value. The more out-of-the-money an option is, the lower the option price. 
Intrinsic value is the difference between the strike price for the option and the current market price of the underlying item. Only an in-the-money option has intrinsic value, however. Intrinsic value cannot be negative, so an out-of-the-money option has intrinsic value of 0.
Time value is the value placed on the option. This reflects the likelihood that the market price of the underlying item will move so that the option will become in-the-money or even further in the-money (deep-in-the money).

Time value depends on the following factors: - 
· The period remaining until the option’s expiry date. The longer the time to expiry, the greater the possibility of the market price changing, and so the greater the time value of the option.
· The volatility of the market price of the underlying item. When the market price is more volatile, there is a greater possibility that the price will move sharply in the remaining time to expiry. 
· For an out-of-the-money option, the extent to which the underlying market price must move before the option becomes in-the-money. 
4.3 The main features of options 
An option gives its holder the right (but not the obligation) to buy or sell a specific quantity of a specific asset at a fixed price on or before a specific future date. An option is purchased by the option holder and is sold by the option ‘writer’.
Option can be bought and sold over a wide variety of assets from coffee beans to pork bellies, but for the purpose of this syllabus we shall concentrate on financial options. 
These are options on an underlying financial asset such as an amount of currency, an interest-bearing security or bank deposit, a company’s shares or a stock market index. 


4.4 OPTIONS MARKET STRUCTURE 

Exchange –traded and OTC options 
Options might be bought and sold on an options exchange. Exchange –traded options include options on equity shares and options on futures contracts. Some currency options are also exchange traded, for example on the Philadelphia Stock exchange. Interest rate options and most currency options are over the counter (OTC) options. 
A feature of exchange –traded options is that, like future contracts, they are standardized instruments. Each option of a given type is for a standard quantity of the underlying item. Because they are standardized, they are easy to buy and sell. 
OTC options, in contrast, are tailored to the specific requirements of the option buyer. The drawback to a tailor –made OTC option is that it cannot easily be re-sold by the option holder. If the option is no longer required, the option holder might have to negotiate with the option writer about terms for an early cancellation of their agreement.
Calls and Puts 
Options are either call options or put options (or combination of call and a put).
 A call option gives its holder the right, but not the obligation, to buy the underlying item at the specified price. For example, a call option on shares in NMB plc might give its holder the right to buy 2,000 shares in NMB plc, at a fixed price on or before a specified expiry date for the option.
 A put option gives its holder the right, but not obligation, to sell the underlying item at the specified price. For example, a put-on shares in ABC plc that gives its holder the right to sell 1,000 shares in ABC plc, fixed price on or before a specified expiry date for the option. 
An option is a contractual agreement. When the holder of an option exercises the option, the seller or writer of the option must fulfill his/her side of the contract and sell (call option) or buy (put option) the underlying item at the agreed price. 
Expiry date of options: European –style and American-style options. 
Every option has an expiry date. Unless it is exercised by its expiry date, the option lapses. Exchange-traded options, like financial futures, have standard expiry dates. For OTC options, the expiry date is negotiable. 
Some options can be exercised on their expiry date only, and not before. This type of option is 
called a European-style option.
Some options can be exercised at any time up to and including their expiry date. This type of 
option is called an American-style option. 
The terms “European” and “American” have nothing to do with where the different types of option are available. Both European and American option can be obtained anywhere in the world. 
Illustrations 
Are the following options in-the-money or out-of-the-money? 
1. A call option on 1,000 shares in NMB plc at a strike price of Tshs 600 when the current 
share price is Tshs 550 (answer –out of the money) 
2. A put option on 2,000 shares in DAHACO at strike price of Tshs 630 when the current 
share price is Tshs 680 (Answer- out of the money).

Options premium 
· An option is purchased by the buyer from the option seller or writer. The purchase price is called the option premium. 
· With an OTC option, the option premium is the price paid to the option writer and is negotiated between the buyer and the writer. 
· With an exchange-traded option, the premium is the market price of the option at the time it is purchased. 
· The premium that an option holder has paid can be compared continually with the current market price for the option.
· Exchange-traded options are therefore similar to futures. 
Examples. 
1. An investor buys ten call options on shares in ABC plc at a strike price of 450. Each option contract if for 1,000 shares and the premium paid was 37 pence. What would happen if, at expiry, the share price is: - (a) 520 (b) 430? 
 Solution 
(a) If the share price is 520, the options are in- the-money and will be exercised. The investor can buy the shares at 450 and sell them immediately at 520 for a gain of 70 per share. The option seller must supply shares worth 520 at a price of just 450.

For the option buyer 				
Sterling 
Gain on option trading 
10 options x 1,000 shares x 70 pence 		7,000 
Cost of the option 
10 options x 1,000 shares x 37 pence		 (3,700) 
Net gain 					3,300
For the option seller 
Loss on option trading 
10 options x 1,000 shares x 70 pence		 (7,000) 
Option premium received 			3,700 
Net loss 					(3,300)
The option holder’s gain equals the option writer’s loss.

Put- Call parity 
The Black-scholes model is used to price call options. The price of a put option can be derived from the price of a call using the put-call parity formula: 
Value of a put + Current value of         = Value of call + Present value of exercise price 
 		Underlying security 
This relationship expresses what is known as put-call parity. i.e. that put and call options must have the same time value when they are identical with respect to exercise price, expiry date and underlying security, otherwise arbitrage profits can be made. 
Example 
The price of a six-moth European call option on shares in Moss plc is 53 pence. The strike price for the options is 260 pence and the current market price of the shares is 290. 
What should be the price of a six-month European put option for the same expiry date and the same strike price, if you are given that the present value of the exercise price is 252 pence? 
Solution 
Put value + 290 = 53 +252 
Value of Put = 15 
The value of the put is lower than the value of the call in this example because the call is in-the money whereas the put is out-of-the-money.
The delta value. 
For your examination, you might be required to undertake a basic delta hedge. To construct a delta hedge we need to calculate the value of delta. 
For every option held, we can define the delta, which represent the change of the price of the option relative to the change in the price of the underlying security. 
Delta = Change in the price of the option
              Change in the price of the underlying security. 

Delta is the measure of how much an option price changes given a unit change in the security price. Taking share price as an example, if a change in the share price of 4p results in a change in the option price of 1p then the delta has a value of 0.25 (1p/4p) 
Delta is a number that ranges between 0 and 1 for call options and between –1 and 0 for put options. The actual delta value depends on how far it is in-the-money or out-of-the-money.
The absolute value of the delta increases towards 1 or –1 as the options goes further in-the money and decreases towards 0 as the option goes more out-of-the-money. 
At-the-money calls options have a delta of 0.50 and put options have a delta of –0.50.

4.5 HEDGING WITH CURRENCY OPTIONS 
Foreign Currency Options offer a wide range of methods for limiting the risks associated with foreign exchange exposure. Option holders can obtain 'Insurance' against adverse movements in exchange rates while maintaining the ability to profit should the exchange rate move favorably. 
To construct a hedge against currency risk with currency options, you need to:- 
·  Establish what the exposure is and identify the future currency receipt or payment. 
·  Work out whether a call or a put option is required to give the right to buy or sell the 
Currency.
·  Decide on a strike price. Several strike prices might be available, each with a different 
premium. There is no ‘right’ or ‘wrong’ strike price.

Having constructed the hedge by buying options, you will now: 
·  Exercise the option if it is in-the-money at expiry, and buy or sell the currency at the 
strike price.
·  Let the option lapse if it is out-of-the-money and buy or sell the currency at the current 
spot rate. 

Example 
1. It is late September and the spot sterling/US dollar $1.6000. A UK company will be required to pay $1.2 million to a US supplier in December and has decided to hedge the exposure with currency options. To do this, the company will either buy call options in dollars or sell put option on sterling.
A bank is willing to sell put options on sterling at a strike price of $1.6000 for a premium of 1.5 cents per sterling The company will want to buy $1.2 million in December, and it can obtain an option to do this by buying a put option on sterling at a strike price of $1.60. it will need to have a put option of sterling 750,000 ($1.2 million/1.60). 
The cost of this option will be $11,250 (0.015 x sterling 750,000). The company will have to buy dollars spot to pay this premium, and at a spot price of $1.60, this will cost sterling 7,031.25. The hedge has been constructed. The eventual outcome will depend on what the spot exchange rate is in December when the option expires. 
(a) Suppose the spot exchange rate in December is $1.8000. If the spot rate is $1.800, the dollar has weakened in value since September, and it will be cheaper to buy dollars (sell sterling) in the spot market at this rate and let option lapse. 
The company’s net cost from hedging is therefore: 
Cost of buying $ 1.2 million spot at $1.8000 666,667 
Cost of the option 7,031
Total cost 673,698
Effective exchange rate ($1.2m/673,698) $1.7812
(b) Suppose the spot exchange rate in December is $1.5000 
If the spot rate is $1.5000, the dollar has strengthened in value since September. The option is in the money and should be exercised. The company will receive $1.2million by selling sterling 750,000 at $1.6000. The company’s net cost from hedging is therefore 
Cost of US dollars at $ 1.6000 (option exercised) 750,000 
Cost of the option 7,031
Total cost 757,031
Effective exchange rate ( $1.2m/757,031) $1.5851 

Gains or losses on hedging with options 
It is possible to calculate the ‘gain’ or ‘loss’ from using options. This calculation is useful for a company or investor that speculates with options, but is of little relevance to companies that use options for hedging. 
The ‘gains’ ‘loss’ from trading in options is the combined value: 
 The ‘gain’ when an option is exercised, measured as the value of the difference between the option strike price and the current market price of the underlying item when the option is exercised.
 The cost of the option premium. This is always a cost to an option buyer. 
In the example above, the gain or loss from buying the put option would be as follows- 
Put options on sterling at strike price of $ 1.600.
Spot rate at expiry $1.8000 	Spot rate at expiry $1.5000 
Cost of dollars at option 						750,000 
Strike price 
Cost of buying dollars spot (						1.2 million/1.5) 800,000 
Gain on options 			0 				50,000 
Cost of premium 			(7,031) 				(7,031)
Net gain/loss 				(7,031) 				42,969 

The ‘break even point’ on speculating would occur if the option is in-the-money at expiry, and the gain on exercising the option is exactly the cost of the option, sterling 7,031. This would occur if the cost of buying the dollars at the spot rate is sterling 757,031. The spot rate would have to be 1.5851 (1.2million/757,031).
 
1. It is early May and the sterling/US dollar spot rate is $1.600. A UK company expects to receive $800,000 from a customer in July and is thinking of hedging the currency exposure with an OTC currency option. It is worried that the dollar will fall in value over the next few months.
The following option prices are available for the July expiry date, for calls and puts on sterling in exchange for dollars. Prices are quoted in cents per pound 1. 
 Strike price Calls Puts
 1.6000 3.53 0.99 
 1.6500 1.46 1.85 
Required 
(a) How would a hedge be constructed, and what would be the cost at each of the two strike

(b) Suppose that the spot exchange rate in July when the option expires is $1.700. what 
action should the company take and what will be the effective exchange rate if its option 
is at a strike price of (i) 1.6000 (ii) $1.65000 
Solution
(a) The company will want to sell US dollars in exchange for sterling, so it will want to buy sterling. It should therefore buy call options on sterling.
(i) At a strike price of $1.6, the option should be for sterling 500,000 (800,000/1.6).The cost of the premium will be sterling 17,650 ( 500,000 x 0.0353). 
(ii) At a strike price of $1.6500, the option should be for sterling 484,850 (800,000/1.6500). the cost of the premium will be sterling 7,079 ( 484,850 x $ 0.0146).
(b) If the spot rate in July is $1.7000, the option will be exercised. 
(i) If the strike price of the option is $ 1.6000, the company will receive 500,000 in exchange for $800,000  
 Value of US $ at $ 1.6000 (option exercised) 500,000 
 Cost of the option (17,650) 
 Net income 482,350 
 Effective exchange rate (800,000/482,350) $1.6585 
(ii) If the strike price of the option is $1.6500, the company will receive Pound 484,850 in exchange for $800,000.  
 Value of US dollar at $1.6000 (option exercised) 484,850 
 Cost of the option ( 7,079)
 Net income 477,771
 Effective exchange rate ($800,000/477,771) $1.67444.

5.0 CONCLUSION
The consensus in the investment world is that the futures and options markets are major financial hubs, providing an outlet for intense competition among buyers and sellers and, more importantly, providing a center to manage price risks. The futures market is extremely liquid, risky and complex by nature, but it can be understood by breaking down how it functions.  
While futures are not for the risk averse, they are useful for a wide range of people. In this topic, you have learnt how the futures market works; who uses futures and which strategies will make you a successful trader on the futures market.
Investors can benefit from downward price movements by either selling calls or buying puts. The upside to the writer of a call is limited to the option premium. The buyer of a put faces a potentially unlimited upside but has a limited downside, equal to the option’s price. If the market price of the underlying security falls, the buyer profits to the extent the market price declines below the option strike price. If the investor’s hunch was wrong and prices don’t fall, the investor only loses the option premium.

6.0 SELF ASSESMENT EXERCISE
1. Are the following options in-the-money or out-of-the-money? 
a) A call option giving its holder the right to borrow Tshs 500,000 for three months at a interest rate of 21% when the current rate is 22.5% .
b) A put option giving its holder the right to sell US$ 100,000 at Tsh1185/US$ when the spot exchange rate is Tshs 1170/US$.
2.Outline the characteristics of futures markets.
3. Discuss option pricing and valuation.
4. Differentiate the following terms-
‘Call’ option and ‘put’ option
‘Long’ position and ‘short’ position
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